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(54)Tttk: DEVICE FOR FDQNO A FILTERING COVER INSIDE A WELL 

(54)TKr« DtSPOSITTP DB MKB EN PLACE D'UNB ENVELOFPE FflLTRANTB A L'INTERIEUR D*UN PUTTS 




(57) Abstract 

Tne invention concerns a device ckartctoi«J m tti^ it coa^rija: s ftcxWe md inflatable tububr sleeve (2), radially expemibk by 
the effect on sn uteresl pressure (P) iterated by * fluid; a series of rag-shaped elements (3) likewise radially expsnslbfc and endosmg 
said sleeve (2) by besag spaced from om aaodax, said elements (3) being made of an iniuatty flexible material, bat capable of being 
hssdened by porjfiaettsssica; a tubular altering cover (4), enclosing (he series of rii^-sfaaped ekmeass (3), and abo radially expansible; 
means for polymerising said ring-shaped elements (3) when me sleeve is misted; said sleeve being detachable from the fltermg cover 
(4) and from the prtymerteed nag-shaped dements (3), after it has been deflated. The invention is seen! for fixing a Alter in a well, in 
partial ir an oil well, to prevent the inflow of sand particles into the wdL 

(57) Abrtgt 



Cc dispoattf est remarquable en ce qu ' fl ccrnpnad: an aunchon nmailaoe soople et gonflable (2), tadiakment expansible sous reflet 
d'une pression Interne (P) generec par on floido; one afirk d'elemenn annmnircs (3) egaJement expansible* radiakment et qui eotourent 
IedH nunchon (2) en tent ecsretis les una des autre*, ccs elements (3) dtant commas en one matiere hunakrnent soupte, mais dnrcissabte 
par potymerissxion; une enYeloppe fiitran* tubulate (4), estoursnt la serk d 'elements anaukires (3), et egaJement expansmk rndUlement; 
des moyens pour polymenacr leadits elements anomlaires (3) torsqoe k rnanchoo est gonne; kdft manenon emnt denchabk de TeriveJoppe 
6*ranie (4) <* des elements acnulaircs (3) polymerises, aprts degonftagc, Mise en place d'un flkre dsns on pultt, n<)tarnmeat penx)lkr7pc« 
empecher rsrrivec de particuks de sabk dans k puhx 
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DISPOSITIF DE MISE EN PLACE D'UNE ENVELOPPE FILTRANTE 
A L'INTERIEUR D'UN PUITS 

La presente invention cooccme un dispositif dc mise en place d'une 
enveloppeflltrantea Pinteneur d'un puits, notamment d'un puits pltrolier, ct plus 
pceciseinent a 1 'interieur du chemisage de consolidation du putts. 

Dans un puits de production ptaolieie, au niveau de la region du sous-sol 
5 qui contient les hydrocaibures - couramment appelee "reservoir" - le chemisage qui 
constitue la parai proprcment dite du puits prfsente des perforations par lesqueUes les 
hydrocarburcs peuvent pen&rer a I'inteneurdu puits. 

lis sont veliicules ensuite vers la surface (t&tc de puits) a Havers un tube 
coaxial au chemisage, et de plus petit diametre, 
10 Le centrage et retonchfite* de ce tube - qu'on appelera ci-apres "tubing de 

production**- dans le chemisage sont realises au moyen d'un obturaleur, couramrhent 
design* par le tenne anglais "packer". 

II est assezcourant que des particulesde sable soient cntratbecs par les 
hydrocarburcs liquides, du reservoir i l'inteneur du puits, a travers les perforations du 
15 chemisage. 

C*est notamment le cas lorsqu'on a affaire a des reservoirs greseux non 
coosolides. des reservoirs a faible cimentation ou a faible profondeur. 

Ceci peut egalement arriver avec des putts dont le dibit est 61eve\ ou en cas 
d'arri vec d'eau due a la depletion du reservoir, et pour d'autres raisons. 
20 Le transfert de sable dans le puits pose des problemes importants sur le 

plan technique, car tl presente un risque d'obstruction du puits et de deTaillance des 
equipements de fond, ce qui entratne bien evidemment une baisse de productivity 

De plus, les particules de sable provoquent une erosion des differents 
matcnels raises en oeuvre, ce qui augmente les coQts d'entrctien du puits. 
25 Pour resoudre ce probleme il est connu de recourir a des crepines 

m&alliques installees, soit avant la mise en production du puits, sost apres la mise en 
production, quand le puits vieillissant se met a produire du sable. 

Par construction, le diametre exterieur de ces cr6pines est proche du 
diametre inteneur de la paroi a traiter. 
30 Quand les crepines sont installees avant la mise en production du puits, 

dies sont prfvues dans t 'architecture du puits ; leur mise en place ne pose done generate- 
ment pas de probleme, car elle est effectuee avant 1 'installation du "tubing de production*'. 
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La presence invention n'a pas pour vocation dc se substituer a ces 
techniques connues. 

Quand les crfpines doivent etre positionnees aprts ia mise en production, 
le problemc est plus complete. En cfTct, d'une part les puits n'ont souvent pas 616 
5 dessanes pour recevoir ce type d'equipetnent et d 'autre part 1c "tubing de production", du 
fait de son faible diamine, empeche, sans son retrait, Finstallation de la crepine. 

De plus, les puits ne sont genetalemem pas rcctilignes, ce qui rend difficile 
la descente de crepines metalliques longues ct fragUes. 

Bieo eVidemment, les dimensioas in ten cures et exterieures de ces crepines 
10 metalliques interdit toute pose d'une crepines au travers d'une crepine deja posee, ce qui 
limits f orteotent leur utilisation. 

La presente invention vise a pallier ces difficultes en proposant un 
dispositif de mise en place une enveloppe filtrante a Finteneur du chemisage, le dispositif 
etant ainsi concu que la mise en place puisse se fairc a tiavers le tubing de production et, 
IS lecas echeant, a trmvers des nitres deja en place. 

Get objectif est atteint, conforroemeat a ('invention, grace au fait que le 
. dispositif comprend: 

- un manchan tubulaire souple et gonflable, radial ement expansible sous 
Teffet d'unc pression interne generee par un fluide ; 

20 - une sene d'elemcnts annulaires egalement expansibles radialement et qui 

• entourent ledit manchon en etant axial ement ecartes les uns des autres, ces elements etant 
constitues en une matiere initialement soupic, mais durcsssable par polymerisation ; 

* une enveloppe filtrante tubulaire - cventuellement oonstituee de plusieurs 
troncons indcpendants - entourant la sene d*eletnents annulaires, et egalement expansible 

25 radialement; 

- des moyens pour polymenser lesdits elements annulaires lorsque le 
manchon est gonfle* ; 

ledit manchon Itant detachable de 1'enveloppe filtrante et des elements 
annulaires polymerises, apres degonflage . 
30 Par ailleuis selon un certain nombre de caractenstiques additionnelles non 

limitatives, de 1'invcntion : 

- lesdits elements sont polymen sables a chaud par effet Joule, au moyen 
de resistances chauff antes noyees dans le manchon ; 

- lesdits dements annulaires sont loges dans des gorges menagees dans la 
35 paroi exteme du manchon, 1 'ensemble ayant une forme cylindrique ; 

* I 'ecartement mutuel des elements annulaires est sensiMement superieur a * 
leur dimension axiale ; 
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- J •enveloppe filtrante est fonnte de fils tresses qui autorisent sa traction 
axiale au cours de son expansion radiale ; 

- I'envdoppe filtrante est constitute d'une ou plusieun feui!le(s) souple(s) 
et permtable(s) enroulte(s) sur elie(s) -mfcme(s) pour former un tube non fermt ; 

5 - I'envdoppe filtrante est constitute de plusieun fcuilles souples et 

perm tables qui sont cintrtes et fixtes k la ptripbtrie des elements annulaires de Caoon k se 
recouvrir partidlement, k la manifere de Utiles, 

- I'envdoppe filtrante est subdiviste en plusieun tronoons indtpendants 
places bout k bout, et doot les zones d'extremitt chevauchent lesdits dtments annulaires. 

10 D'autrcs caracttristiqucs et avantages de I'invention apparaltroot de la 

description et des dessins annexes qui en representent, * sample litre d'exemples non 
Uraitatift, des modes de realisation possibles. 
Sur les figures: 

- la figure 1 est une vue schtmatique, en coupe axiale, d*un puits pttrolier 
15 que Ton souhaite garnir d'une enveloppe filtrante; 

• la figure 2 reprtsente, toujoun en coupe axiale, un dispositif conforme k 

('invention; 

- les figures 3 et 4 reprtscntent, trfes schtmaliquement, 1'enveloppe 
filtrante dont est pourvu le dispositif de la figure 1, respectivement avant et aprfes son 

20 expansion radiale ; 

• les figures 5 a 10 sont des schtmas reprtsen tant les difTtrentes ttapes de 
mise en place de 1'envdoppe filtrante dans le puits * l'aide de ce dispositir ; 

• les figures 1 1 et 12 repr&entent trts schtmaliquement, et en perspective, 
une premiere variante de I'envdoppe. respectivement k V6tat radialement non expanst et 

25 expanst; 

- la figure 13 est une vue similaire de celle de la figure 1 1, qui reprfsente 
une seconde variante de r enveloppe filtrante. 

- la figure 14 est une vue en demi-coupe axiale, qui montre un mode de 
realisation possible de r enveloppe, composte de plusieun tronoons indtpendants. 

30 Sur la figure 1 on a dtsignt par la reTtrence C le chemisage du puits, par 

la reTtrence T le tubing de production, par la rtftrcnee OH Pobturateur (ou ^packer") qui 
assure son centrage dans le puits, par TP la tftte de puits oik se trouvent les tquipements 
de surface, et par R le reservoir, e'est k dire la zone de sous-sol dans laqudle se trouvent 
les hydrocarbures k extraire. 

35 Au niveau du rtservoir le chemisage C est perct d'une multitude de 

perforations A par lesquelles se fait I'entrte des hydrocarbures dans le puits, comme 
symbolist par les flfcehesi 
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Lorsqu'il se pose un problemc d'amvfc de sable il est souhaitable de 
gamir d*un fil tre la portion du chemisage situf dans cette zone, de manifere a empecher le 
passage des particules de sable a travers les perforations A* 

Bien entendu, la porosis du filtre doit fitre adaptee a la granulomere du 

sable. 

Le chemisage Cetle tubing de production P soot, par exemple, des tubes 
cylindriques cn acter. 

Le diametre D du chemisage est sensiblement plus grand que le diametre 
O 0 du tubing de production. 

A titrc indicatif, D 0 est par exemple compris entre 50 et 1 10 mm, tandis 
que D est compris eatre 54 ct 160 ram 

L'objectif de l'iovention est de garnir d*un element filtrant la portion du 
chemisage situee au niveau du reservoir R sans avoir a enfcver le tubing de production T. 

LedispositiT represent a la figure 2 pennet deiealiser cette operation. 

Ce disposi taf , reference 1 , a une forme general ement cyUndrique, avecune 
extremity libre 12 en forme d'ogive. (Test cette extremity qui est destinee a etre dirigee 
vers le fond du puits lorsque le dispositif est utilised 

Le dispositif est fixe" a ('extremite* d'une tige de commande 10; par 
t'interm6diaire d'un ocgane de raccordement 1 1. 

La tige 10 est tubulaire, et est adaptee pour amener un liquide sous 
pression, par exemple de I'eau et/ou des hydrocarbures pompes dans le puits, a I'tnteneur 
du dispositif , et plus preosement a 1'inteneur du manchon creux 2 qui sera decrit plus 
loin. 

Dans un mode de realisation possible, la tige 10. qui remonte jusqu'a la 
tete de puits. a pour fonctions de guider le dispositif pendant sa descente ou sa remontee, 
d 'amener un liquide sous pression de la surface jusqu'a l'interieur de dispositif, et 
comporte des cables d'alimentation llectriques. Ceux-ci sont symbolises par une ligne 
pointillee reTerencee 100. Leur fonction sera expliquec plus loin. 

Scion une variante, la tige 10 peut etre connected a un outil adapt* 
permeUant de pom per le liquide du puits vers 1'inteneur du dispositif, ledit outil etant, lui, 
reli€ a la tete de puits par des cftWes d 'alimentation electrique. 

Dans sa forme naturelle, qui est celle ill us tree sur la figure 2, le diametre d 
du dispositif 1 est legerement inferieur au diametre D 0 du tubing de production. 

Ce dispositif comprend un manchon tubulaire 2, generalement cylindrique, 
en matenau souple et elastique, par exemple en caoutchouc synthetique (elastomere). 



s 

■/ 
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Ce manchon presents un al&age central 21 qui est fcrm6 k Vexir€mii£ 12 
(extremtte basse), dans lequel debouche a Pextremite opposee (en panic haute) la tige 
tubulaire 10. via le raooord 1 1. 

A titre indicatif, repaisseur de paroi du manchon 2 est comprise entre 5 et 

5 20 ram. 

En tntfodutsant un fluide sous prcssioo dans le canal 21. on provoque une 
expansion radiale du manchon. 

Les caracteristiques du mat£riau coostttuant le manchon et son epaisseur dc 
paroi soot choisies de telle sorte que le manchon ait la capacity, k 1 'Aat gonfie, d 'attetndre 
10 au moins le diametre D du chemisage. 

Dans la paroi extlrieure de ce manchon 2 est ere usee une serie 
debridements annulaires - ou gorges - 22 rtgulifcranent reparties sur toute la longueur du 



Dans le mode de realisation illustrt. ces evidements ont une section 
^ 15 rectangulaire dont la profondeur correspond approximativement a la moitie de l*£paisseur 



du manchon. 

La dimension axiale a des evidements 22 est sensibleraept plus faible, par 
exemple moitie, de la valeur de leur ecartemcnt mutudb. 

A titre indtcattf, a est de 1 'ocdre de 10 a 50 mm, tandis que b est de 1 'ordre 
20 de 20 k 100 mm. 

La longueur total e L du manchon est chotsie, bi en entendu, en (taction de 
la longueur du tronfon de chemisage k trailer. 

A titie indicatif, die est comprise entre 2 et 20 metre*. 

Les £videm«6ts annulaires 22 soot garnis d'un matdriau 3 qui est 
25 initialement souple, et egalement, radial ement expansible, mats qui est durcissable 
thermiquement et/ou chimiquement 

II s'agit de preference d'une r6sine potym6risable sous Pellet de la 

chaleur. 

A l'int£rieur de la paroi du manchon 2 sont noy£s un ou plusieurs 
30 enroulements de Tils chaufTants rtf drencfe 20. Ceux-ci sont convenaWeraent aliments en 
energie electrique via les cables 100 mentionnfs plus haut 

II est aiitsi possible de rtfaliser la polymerisation des elements annulaires 3 
par ef fet Joule, la chaleur emise par les fits chaufTants etant transmise k oes deniets. 

Les fils 20 sont enioulds au scin de la paroi du manchon et selon une 
35 configuration qui ne contrarie pas F expansion radiale du dtspositif ; e'est le cas d'un 
enroulement heiicoi'dal, dont 1 'expansion radiale entiatne la reduction du pas. 
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Le diametre externe des dements annul aires 3 est identique a celui des 
portions non eviddes du manchon 2. de sorte que I'ensemble forme tine piece cyiindri- 
que. 

Sur cet ensemble est emmanchee une envdoppe flltrante 4. 
5 U s'agit d'un cylindre de faible epaisseur, a paroi permeable mince et 

souple, Igalement susceptible de s'expanser radialement afin d'acoompagner 1 'expansion 
conjointe du manchon 2 et des dements annulaires 3. 

La porosity de 1'enveloppe flltrante 4 est naturellemem adaptee a la 
granuloraetrie des paiticules de sable que l*on souhaite arreter. 
10 A titre indkatif, sa largeur de maiUes est de I'ordre de quelques dixiemes 

de millimetres. 

L'envdoppe cyiindrique 4 est consti tude par exemple deftlsoude fibres 
tresses ou tisses. 

Dans le mode de realisation illustrf trcs scWmatiqueraent sur la figure 3, il 
15 s'agit d'un tressage qui oompreod deux series de fib ou de fibres entreaoises 40,41. 

Chaque sine deftlsoude fibres est enroulee en hdice, et let deux series 
on t une orientation inverse, formant entre dies un angle a. 

Atitreindicatif la valeur del 'angle a est de 30 a 50* environ. 

Ce genre de structure tubulaire en fils ou en fibres tresses et entrdaces a la 
20 propriety de pouvotr se deformer, par modification de Tangle des deux series 40 et 41, 
son expansion radiale entralnant une augmentation de 1 'angle a et un raccourassement de 
sa longueur initialc, 

Ce phenomene se oompreod aisemcnt a la comparaison des figures 3 et 4 ; 
sur cette deraiere figure, on a design* par d 9 et V respectivement le diametre (qui a 
25 augment^) et la longueur (qui a diminul) sous Teffet de la pression interne P qui a 
provoque* 1 'expansion de l'envdoppe 4. 

A titre rodicatif, si on considere les valeurs donnecs prce6demmcnt pour a 
lenouvd angle a* entre les deux series de fils oude fibres 40 et 41 est de Tordre de 80 a 
110* par exemple. 

30 Les fils ou fibres qui constituent le tressage de l'envdoppe 4 sont en 

materiau qudconque, ayant des resistances mecaniques et anti -corrosives suffisantes pour 

convenir au condition requise d'operation. 

On pcut dter comme materiaux appropries des fils mltalliques, des fibres 

de carbone, des fibres de vera, ou des fibres de Kevlar. 
35 En reference aux figures S a 10, nous allons maintenant expliquer de 

quelle maniere s'opcre la raise en place de l'envdoppe flltrante a 1'interieur du puits a 

I'aide du dispositif qui vient d'etre decri td-dessus. 
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L'enveloppe 4 peut ttrt nraplement emmanch6e sur ies figments 2 et 3, 
avcc faible jeu, le frottementde Pcnvcloppe avcc ses 46nents torn sufTisant pour assurer 
leursoUdarisadoct 

II est possible Igalement de prtvoir unc fixation, par exempf e par collage, 
5 de I'enveloppe 4 sur les elements annulaiies 3. 

Ledispositiri est desoesdu dans le puits a travers le tubing de production 
T de diamfctre sup&ieur, comme cela est illustrt sur la figure 5, le mouvement de 
desoente du dispositif dans le puits y tent symbolist par la fleche F. 

Le dispositif est ainsi amen6 dans la zone k trailer, position illustrfe sur la 

10 figure 6. 

Un fluide sous pression est aloes introduit k I'intlrieur du dispositif, 
comme ill ustrf paries fleches P sur la figure 7, ce qui a pour effel de le goofier. 

De preference, le gonflage se fait progiesstvement d'une extrtmitfi 1'autre 
du dispositif. et plus pr6ds£mcnt de l'cxlrtmiuf 12 cn direction de Pautrc extremity e'est 
IS & dire dubas vert lehant 

Une disposition particulicre peut toe prevue dans le manchon 2 pour que 
le gonflage se fasse progressivement du bas vers le bant 

Un arrangement de ce type fait I'objet de la demande de brevet 
FR-A-2 737 233, au nom de la demanderesse ; aelon ce document, auquel on pourra se 
20 reporter au besoin, une s&ie de bagues de contention frangible gamissant le manchon 
assure la progressive du gonflage en direction axiak. 

Ainsi, le manchon 2, ainsi que les dements annul aires 3 qu'il pone, va, en 
se dilatant, forcer I 'envdoppe 4 & s'appliquer intimement contre la face interne de la parot 
du chemisage C, y oompris en regard des trous A. 
25 La figure 8 reprtsente r ensemble cn fin de gonflage ; comme d£j& dit, en 

raison de 1* expansion radiale du dispositif, il en r&ulte 6galement une compression 
axiale, e'est k dire une diminution de longueur. D'autres dispositifs peuvent permettre 
une expansion radiale sans diminution de longueur. 

Par suite de la structure tress6e de I'enveloppe filename, odle-ci "accompa- 
30 gne" le dispositif dans son laccourctssemenL 

Alois que le dispositif est maintenu sous la presston interne P, on procfede 
k la polymerisation des dements annulaires 3. Ce traitement de durcissement est oplrl 
thermiquement, par effet Joule, par alimentation en courant eiectrique de fils chauff ants. 

Une fois que le traitement thermique a 6x6 accompli, on degonfle le 
35 manchon 2 par mise sous depression interne symbolist par la flfeche Q sur la figure 9. 
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Lc manchon se rttiacte done radial emenu et il se desolidarise do dements 
annuiaires 3 devenus rigides. Ces demiers resieni en place, ainsi que I'envdoppe filtranie 
4, qui reste adherer a la face interne de la paroi cylindrique du chemisage C 

Le manchon ainsi depouilll pent ainsi 6tre alors retire* par traction vers la 
5 surface, qui est symbolise* par la fleche Zsurla figure 9. 

11 reste par consequent a Ftnteneur de la zone concernec du chemisage C 
un filtre forme* d'une envdoppe 4 maintenue en place par les anneaux 3 (cf. figure 10). 

Au cours de r exploitation subsequence du puits, les hydrocarbures 
peuvent passer a tra vent leftltre dans les zones de 1 'envdoppe qui ne se trouvent pas en 
10 regard des dements 3. Au contraire, les particules de sable som anttees. el restent a 
I'exteneur. 

Comme les zones impenneables (correspondant aux dements annuiaires 3) 
ont une surface sensiblement plus faible que les zones penneables (plages exposees de 
P envdoppe 4), le processus global detraction, et en parti culier le dibit, n'est pas affecte* 
15 en pratique par la presence de ce filtre. 

Dans la variante illustree sur les figures 1 1 et 12, 1 'envdoppe filtmnte n'est 
. pas dilatable par elastidte* en direction radiale ; cepeodant die peut se delayer. 

Cette envdoppe, designee 4\ est formee d'une fertile semi-rigide en 
forme de grille qui est enroulee pour constituer un cylindre Don fens*. Les deux rives 
20 longitudinal es de ce cylindre se chevauchent largement a V6M initial, ce qui permet 
Touverture" du cylindre sous Peffet d'une pression interne comme iflustrf a la figure 12. 

Sur la variante de la figure 13, le filtre 4" est constitut de plusieurs 
portions de feuilles 40' semi-rigtdes, qui oat la forme d'arcs de cylindre se chevauchant 
partiellernent a la maniere de miles. L'une des rives de chacune des feuilles 40", 
25 correspondant a une generatrice, est fixee aux dements 3 (dont un seul est visible sur la 
figure). 

Les rives opposees sont libres. 

On comprend que grfice a cette disposition, sous l'effet de la pression 
interne le recouvrement des diffcrentes feuilles 40" va diminuer, 1'expansion de 
30 1 'ensemble restant possible. 

Les feuilles 40" sont par exemple perforecs par une multitude de petits 
trous qui constituent les ouvertures du filtre. 

II va de soit que les feuilles 40" pourraient 6tre constitutes par des grilles 
similaircs a la feuille 4' des figures 1 1 et 12, et inveisement 
35 La polymerisation des ddments annuiaires 3 n'est pas realised nccessaire- 

ment par effet Joule. Elle pounrait €tre obtenue en utilisant, pour le gonflage du manchon, 
un liquide chaud apte a transmettre des calories auxdits dements. 
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De plus, 1'invention s'adresse aussi k des dements polyracnsablcs 
autrcmcni que par vote thermique, en particulier par voie chimtque. Pour cela il sufTit 
d*6quiper le dispositif de moyens pour provoquer ie durcissement in situ desdits 
6l6nents, par apport approprie" d'un reacuT. 
5 Dans le mode de realisation illustre* sur la figure 14. l'enveloppe filtrante 

est constitute de plusieurs troncons (manchons) independants. dont deux - references 4a, 
4b - sont represented lis sont places bout * bout, leurs zones d*extrentft£ chevaudtant les 
dements annulaires 3. 

Office k cettc disposition, Texpansion radialc des troocoos 4a, 4b„.. ne 
10 necessite pas leur contraction axiale coocomitante & celle du manchon 2 ; ainsi, st la 
structure desdits troncons ne permet pas leur raccourcissement axial, on observe 
implement une reduction de I'ecartement (espace libre) separant deux troncons voisins 
au niveau des elements annulaires 3. 

Cette configuration de l'enveloppe en plusieurs parties distinctes est 
15 passible quelle que sok sa structure. Elle s*applique notammentaux modes de realisation 
des figures 1 1 ou 13. Le fait que l'enveloppe aott interrompue en regard des elements 
annulaires n'est pas gfcnant, ccs zones etant de toute maniere impermeable*. 

L* invention pent egalement s'appliquer & d'autres puits que petroliers, en 
particulier k des puits de gaz ou d'eau. 
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REVEND1CAT1QNS 

1 . Dispositif de mise en place d'une enveloppe fittnuite k 1'intdrieur d'un 
putts, caractdrisd par le fait qu'il comprend : 

- un manchon tubulairc souple et gonflable (2). radial ement expansible 
sous 1'effet d'une pctssioo interne (P) gdndrde par un fluide ; 

5 - une sdric d'dldments annulaires (3) dgalement expansible* ndialement et 

qui entourent ledit manchon (2) en dtant dearths les uns des autrcs, ees dldments (3) dtant 
constituds en une maiiferc initialement souple, mas durdssablc par polymerisation ; 

- une enveloppe filtrante tubulaire (4), entourant la sdrie d'dldcnenis 
annulaires (3), et dgalement expansible ndialement; 

10 - des moyens pour polymdriser lesdits dldments annulaires (3) lorsque le 

manchon est gonfld ; 

ledit manchon dtant attachable de 1'cnveloppe filtrante (4) et des dldments 
annulaires (3) polymdrisds, aprfcs ddgonflage. 

a. Dispositif selon la revendieation l f caractdrisd par le fait que lesdiu 
IS dldments (3) soot polymdrisables k chaud par effet Joule, au moyqn de resistances 
chauffantes (20) noydes dans le manchon (2). 

3. Dispositif sdon Tune des revendicatians 1 ou 2, caractdrisd per le fait 
que lesdits dldments annulaires (3) sont logds dans des gorges (22) mdnagdes dans la 
paroi externa du manchon (2), V ensemble ayam une forme cylindiique. 
20 4. Dispositif selon Tune des revendi cations 1*3, caractdrisd par le fait 

que 1 'dcarteraent mutuel (b) des dldments annulaires (3) est sensiUement supdrieur i leur 
dimension axiale (a). 

5. Dispositif selon Tune des revendicadons 1 a 4, caractdrisd par le fait 
que I 'enveloppe filtrante (4) est formde de Tits tiessds (40, 41) qui autorisem sa rdtraction 

25 axiale au cours de son expansion radiale. 

6 . Dispositif selon 1 'une des revendieation 1 k 4, caractdrisd par le fail que 
l'enveloppe filtrante (4*) est constitude d'une feuille souple et permdable, enroulde sur 
elle-mtme pour former un tube non fermd 

7. Dispositif selon Tune des revendi cations 1 a 4 t caractdrisd par le fait 
30 que l'enveloppe filtrante (4 n ) est constitude de plusieurs feuilles sou pies et permdables 

(AO**) qui sont cintrdes et fixdes k la pdriphdrie des dldments annulaires (3) de facon k se 
rccou vrir paitiellement k la raanifcre de tuiles. 
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8. Disposal f scion Tune dcs revendications 1 a 7, caracterisl par le fait 
que I'enveloppe filtrante est subdivisle en piusieurs troncons independents (4a, 4b...) 
places bout a bout, et dont les zones d"extr6mit£ chevauchent lesdits elements annulaires 
(3). 
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(54) Title: DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 
(57) Abstract: 

The invention concerns a device characterized in that it comprises: a flexible and inflatable tubular sleeve (2), radially expandable 
by the effect of an internal pressure (P) generated by a fluid; a series of ring-shaped elements (3) likewise radially expandable and 
enclosing said sleeve (2) while being spaced from each other, said elements (3) being made of an initially flexible material, but capable 
of being hardened by polymerization; a tubular filtering cover (4) enclosing the series of ring-shaped elements (3% and also radially 
expandable; means far polymerizing said ring-shaped elements (3) when the sleeve is inflated; said sleeve being detachable from the 
filtering cover (4) and from the polymerized ring-shaped elements (3), after it has been deflated. The invention is useful for installing a 
filter in a well, in particular an oil well, to prevent the inflow of sand particles into the well. 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 



The present invention concerns a device for installing a filtering cover inside a well, particularly 
5 an oil well, and more specifically inside die well reinforcement lining. 

In a production oil well, in the underground region that contains die hydrocarbons — commonly 
called "reservoir"— the casing that constitutes the wall of the well has perforations through which the 
hydrocarbons can penetrate inside the well. 

They are then carried to the surface (wellhead) through tubing that is coaxial with the casing and 
10 of smaller diameter. 

Hie centering and sealing of this tubing— which hereinafter will be called "production 
tubing" — in the casing are accomplished by means of a seal, commonly called by the English term 
"packer." 

It is rather common for particles of sand to be carried by the liquid hydrocarbons from the 
1 5 reservoir into the well, through tie perforations in the casing. 

This is particularly true where unconsolidated sandstone reservoirs are concerned, reservoirs with 
httle cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
to the depletion of the reservoir, as well as for other reasons. 
20 The transfer of sand into the well causes significant problems at the engineering level, because it 

presents a risk of blocking the well and Mure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for the well. 
25 To resolve this problem, the use is known of metal filter screens that are installed either before the 

well goes into production, or afterwards when the aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to the inside diameter of the 
wall to be treated. 

When the filter screens are installed before the well goes into production, they are included in the 
30 architecture of the well. Their installation therefore generally does not pose any problem, because this is 
done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to he positioned after production has begun, the problem becomes 
more complex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen unless it is pulled out. 
5 In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 

filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already-installed filter screen, which severely limits their 
use. 

10 The present invention seeks to resolve these difficulties by proposing a device for installing a 

filtering cover inside the casing, die device being so designed that the installation can be done through the 
production tubing, and when applicable, through filters that are already in place. 

This objective is achieved, according to the invention, due to the fact that the device is composed 

of: 

15 - a flexible and inflatable tubular sleeve that is radially expandable by the effect of an internal 

pressure generated by a fluid; 

- a series of ring-shaped elements likewise radially expandable and enclosing said sleeve while 
being axially spaced from each other, said elements being made of an initially flexible material, but capable 
of being hardened by polymerization; 

20 - a tubular filtering cover— which may be composed of several independent sections— enclosing 

die series of ring-shaped elements, and also radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and from the polymerized ring-shaped 
elements, after deflation. 

25 Moreover, according to a number of additional, non-limiting characteristics of die invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

- said ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

30 ~ the mutual separation of the ring-shaped elements is appreciably greater than their axial 

dimension; 
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- the filtering cover is formed from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is composed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

5 - the filtering cover is composed of several flexible and permeable sheets that are curved and 

attached to the periphery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

- the filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overlap said ring-shaped elements. 

10 Other characteristics and advantages of the invention will appear from the description and the 

appended drawings which represent, simply by way of non-limiting examples, possible embodiments 
thereof. 

In the Figures: 

- Figure 1 is a diagrammatic view, in axial cross section, of an oil well mat is to have a filtering 
15 cover installed in it; 

- Figure 2 represents, again in axial cross section, a device according to the invention; 

- Figures 3 and 4 represent, very ^grammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; 

- Figures 5 to 10 are diagrams representing the different steps in installing, the filtering cover in 
20 the well by means of this device; 

- Figures 1 1 and 12 represent in perspective, very ^grammatically, a first variant of the cover, 
respectively in the radially unexpended and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, which represents a second variant of the filtering 

cover, 

25 - Figure 14 is an axial, semi-cross-sectional view that shows one possible embodiment of the 

cover, composed of several independent sections. 

In Figure 1, C is used to designate the casing of the well, T is the production tubing, OH is the 

packer which ensures its centering in the well, TP is the wellhead where the surface equipment is located, 

and R is the reservoir, that is, the underground area in which the hydrocarbons to be extracted are located 
30 At the level of the reservoir, the casing C has a multitude of perforations A through which the 

hydrocarbons enter the well, as symbolized by the arrows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in that area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production tubing P are, for example, cylindrical steel pipes. 
5 The diameter D of the casing is appreciably greater than the diameter D 0 of the production tubing. 

By way of example, Do is between 50 and 110mm, while D is between 54 and 160 mm 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be earned out 
10 This device, referenced as 1, is generally cylindrical in shape, with one ogive-shaped free end 12. 

This is the end that is intended to be sent toward the bottom of the well when the device is used. 

The device is attached to the end of a control shaft 10 by means of a connection device 11. 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for example the water 
and/or hydrocarbons pumped in die well, into the interior of the device, and more specifically into the 
15 interior of die hollow sleeve 2 that will be described later. 

In one possible embodiment, the function of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a liquid under pressure from die surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
1 00. Their function will be explained later. . ■ 

20 According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 

from the well to be pumped to the interior of the device, said tool itself being connected to die wellhead by 
cables for supplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is slightly less 
than the diameter D 0 of the production tubing. 
25 This device is composed of a tubular sleeve 2, generally cylindrical, of flexible and elastic 

material, for example of synthetic rubber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore die 
tubular shaft 10 discharges at the opposite (upper) end via the connection 1 1 . 

By way of example, the wall thickness of the sleeve 2 is between 5 and 20 mm. 

The introduction of a fluid under pressure into the channel 21 causes a radial expansion of the 

sleeve. 

The characteristics of the material of which the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In the outer wall of this sleeve 2 a series of ring-shaped recesses — or grooves — 22 is made, which 
are regularly spaced along the full length of the sleeve. 

In the illustrated embodiment, these recesses have a rectangular section the depth of which 
corresponds approximately to one-half of the thickness of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for example one-half; of the value of 
their mutual separation b. 

By way of example, a is on the order of 10 to 50 mm, while bis on the order of 20 to 100 mm 

The total length L of the sleeve is selected, of course, based on the length of the section of casing 
to be treated 

By way of example, this is between 2 and 20 meters. 

The ring-shaped recesses 22 are fitted with a material 3 that is initially flexible as well as radially 
expandable, but which is thermally and/or chemically curable. 

Preferably, this is a resin that can be polymerized under the effect of heat 

Inside the wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately supplied with electrical energy by the above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, the 
heat emitted by the heating wires being transmitted to said elements. 

The wires 20 are coiled inside the wall of the sleeve, using a configuration that does not hinder the 
radial expansion of the device; such is the case of an helicoidal coil, the radial expansion of which results in 
the reduction of the pitch. 



WO 99/25951 



6 



PCT/FR98/02352 



The outside diameter of the ring-shaped elements 3 is identical to that of the non-recessed portions 
of die sleeve 2, so that the assembly forms one cylindrical part 
A filtering cover 4 is force-fitted on to mis assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
radially expanded in order to accompany the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out 

By way of example, the mesh size is on the order of a few tenths of millime ters [sic]. 

The cylindrical cover 4 is composed, for example, of braided or woven wires ox fibers. 

In the embodiment illustrated very diagrammatically in Figure 3, it is a braiding composed of two 
series of interlaced wires or fibers 40, 41. 

Each series of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a. 

By way of example, the value of the angle a is approximately from 30° to 50°. 

This type of tubular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of die angle a and a shortening of its initial length. 

This phenomenon is easily understood by comparing Figures 3 and 4. In Figure 4, d' and I' are 
used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the effect of the internal pressure P that has caused the expansion of the cover 4. 

By way of example, taking the values given previously for a, the new angle a* between the two 
series ofwires or fibers 40 and 41 is on the order of 80° to 110°, for example. 

The wires or fibers that comprise the braiding of the cover 4 are composed of any material, having 
sufficient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevlar fibers. 

In reference to Figures 5 to 10, we will now explain how the filtering cover is installed in the well 
using the device that has just been described above. 
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The cover 4 can simply be force-fit onto the elements 2 and 3, with little clearance, the friction of 
the cover with these elements being sufficient to ensure that they are solidly attached to each other. 

It is also possible to attach, for example by gluing, the cover 4 to the ring-shaped elements 3. 

The device 1 is lowered into the well through die production tubing T of larger diameter, as 
illustrated in Figure 5, the descending movement of the device in the well being symbolized by the arrow 
F. 

Hie device is thus taken to the zone to be treated, the position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as illustrated by the arrows P in Figure 7, 
which inflates it 

Preferably, die inflation is done progressively from one end to die other of the device, and more 
specifically from die end 12 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in die sleeve 2 so that die inflation is done progressively 
from bottom to top. 

An arrangement of this type is the subject of patent application FR-A-2 737 533, in this 
applicants name. According to this document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on die sleeve ensure die progressive inflation in the axial direction. 

Thus, die sleeve 2, as well as die ring-shaped elements 3 it carries will, when expanding, force die 
cover 4 to be applied tightly against the inner face of the wall of the casing C, facing the holes A. 

Figure 8 represents the assembly when inflation is finished. As already mentioned, because of the 
radial expansion of the device, there is also an axial compression, that is, a decrease in length: Other 
devices can allow a radial expansion without decreasing in length. 

As a result of the braided structure of the filtering cover, said cover "accompanies" the device 
when it becomes shorter. 

While die device is held under the internal pressure P, the ring-shaped elements 3 are cured This 
hardening treatment is done thermally throu^i the Joule effect, by supplying heating wires with electrical 
current 

Once the heat treatment has been completed, the sleeve 2 is deflated by release of the internal 
pressure, symbolized by die arrow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches from the ring-shaped elements 3 that have 
become rigid Said elements remain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus stripped of these elements, can be withdrawn by pulling it to the surface, which is 
symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of the well, the hydrocarbons can. pass through die filter into the 
areas of die cover that are not opposite the elements 3. On the other hand, die particles of sand are stopped 
and remain outside. 

Since the impermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than die permeable zones (exposed sections of die cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

Indie variant illustrated in Figures 11 and 12, the filtering cover is not expandable by elasticrtyin 
die radial direction; however, it can be deployed 

This cover, designated as 4\ is formed from a semi-rigid sheet in die form of a screen that is rolled 
up to form a cylinder that is not closed The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows die cylinder to be "opened" under the effect of an internal pressure as illustrated 
in Figure 12. , . 

In the variant of Figure 13, die filter 4" is composed of several portions of semi-rigid sheets 40', 
which are formed into arcs of cylinder that partially overlap like roofing tiles. One of the edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). ^ 

The opposite edges are free. 

As a result of this arrangement, under the effect of the internal pressure the overlapping of the 
different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4' of Figures 1 1 
and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect. It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device simply is equipped with means to cause the hardening 
in situ of said elements by providing a reagent 

In die embodiment illustrated in Figure 14, the filtering cover is composed of several independent 
sections (sleeves), two of which— referenced 4a, 4b — are represented. They are placed end to end, the areas 
of their ends overlapping the ring-shaped elements 3. 

As a result of mis arrangement, the radial expansion of the sections 4a, 4b,.. .do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
their axial shortening, there is simply a reduction of the spacing (free space) separating two adjacent 
sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
applies in particular to the embodiments of Figures 1 1 or 13. The fact that the cover is interrupted facing 
the ring-shaped elements is not a problem, because these areas are impermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 
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CLAIMS 

1. Device for installing a filtering cover inside a well, characterized by the fact that that it is 
composed of: 

- a flexible and inflatable tubular sleeve (2) that is radially expandable by the effect of an internal 
pressure (?) generated by a fluid; 

- a series of ring-shaped elements (3) likewise radially expandable and enclosing said sleeve (2) 
while being axially spaced from each other, said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

- a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; 

- means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1, characterized by the feet mat said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the feet that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer wall of the sleeve (2), the assembly having a 
cylindrical shape. . . 

4. Device according to any of claims 1 to 3. characterized by the feet that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the feet that the filtering cover (4) is 
formed from braided wires (40, 41) mat allow its axial retraction when it is radially expanded. 

6. Device according to any of claims f to 4, characterized by the feet that the filtering cover (4') is 
composed of a flexible and permeable sheet rolled up to form a tube mat is not closed. 

7. Device according to any of claims 1 to 4, characterized by me feet that the filtering cover (4 W ) is 
composed of several flexible and permeable sheets (40") that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partially overlapped, like roofing tiles. 
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8. Device according to any of claims 1 to 7, characterized by the fact that die filtering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 



[see original for figures] 
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